ROTATING REFERENCE FRAME AT THE MASS CENTER :





We note from above that the Position Vector for the Mass Center is given by the equation :





	Rmc(t)   =   � EMBED Equation.2  ��� R1(t)   +   � EMBED Equation.2  ��� R2(t)   +   � EMBED Equation.2  ��� R3(t)





�Let us now set up three Vectors r1(t), r2(t), and r3(t) as follows :





	r1(t)   =   R1(t)   -   Rmc(t)





	r2(t)   =   R2(t)   -   Rmc(t)





	r3(t)   =   R3(t)   -   Rmc(t)


�


or alternately :





	R1(t)   =   Rmc(t)   +   r1(t)





	R2(t)   =   Rmc(t)   +   r2(t)





	R3(t)   =   Rmc(t)   +   r3(t)





Therefore,





	     M1 r1(t)   +   M2 r2(t)   +   M3 r3(t)





	=   M1  ( R1(t)   -   Rmc(t) )   +   M2 ( R2(t)   -   Rmc(t) )   +   M3 ( R3(t)   -   Rmc(t) )





	=    M1 R1(t)   -   M1 Rmc(t)   +   M2 R2(t)   -   M2 Rmc(t)   +   M3 R3(t)   -   M3 Rmc(t)





	=   M1 R1(t)   +   M2 R2(t)   +   M3 R3(t)   -   M1 Rmc(t)   -   M2 Rmc(t)   -   M3 Rmc(t)





	=   M1 R1(t)   +   M2 R2(t)   +   M3 R3(t)   -   (M1 + M2 + M3) * Rmc(t)














But, by definition,





	Rmc(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���M1 R1(t)   +   M2 R2(t)   +   M3 R3(t)� EMBED Equation.2  ���





			where   MT  =   M1   +   M2   +   M3





Therefore,





	     (M1 + M2 + M3) * Rmc(t)


	=   (M1 + M2 + M3) *� EMBED Equation.2  ���*� EMBED Equation.2  ���M1 R1(t)   +   M2 R2(t)   +   M3 R3(t) � EMBED Equation.2  ���


 	=   M1 R1(t)   +   M2 R2(t)   +   M3 R3(t)





Therefore,





	     M1 r1(t)   +   M2 r2(t)   +   M3 r3(t)





	=   M1 R1(t)   +   M2 R2(t)   +   M3 R3(t)   -   (M1 + M2 + M3) * Rmc(t)





	=   M1 R1(t)   +   M2 R2(t)   +   M3 R3(t)   -   ( M1 R1(t)   +   M2 R2(t)   +   M3 R3(t) )





	=   0		(or the null vector)








Therefore, the three vectors r1(t), r2(t), and r3(t) always form a plane.





(otherwise   M1 r1(t)   +   M2 r2(t)   +   M3 r3(t)   cannot add up to zero for M1� EMBED Equation.2  ���0, M2� EMBED Equation.2  ���0, and M3 � EMBED Equation.2  ���0.)





(i.e. this plane would then contain the three Point-Masses  m1,  m 2, and  m 3, as well as the Mass Center also, which are the end-points of the r1(t), r2(t), and r3(t)  vectors.)








Therefore, we can set up a Rotating Reference Frame at the Mass Center with three orthogonal unit vectors ex,  ey, and   ez , such that :





1.	ez  is always orthogonal to the plane.





2.	ex  and  ey  are a set of orthogonal vectors in the plane.





�
Therefore, we can express : 





	� EMBED Equation.2  ���� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���





Thus, we set up :





	r1(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ��� 





	r2(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





	r3(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





We note here that we have not, at this point, specified any special conditions on ex and ey yet, other than that the ex/ey plane contains the three  r1(t), r2(t), and r3(t)  vectors.
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